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Tracking Shifts: CFT & PS L of 28

e CFT & PS provide essential data for the DO experiment

o CFT & PS collect data usually 7 days a week most of the year
during global, cosmic, and zero-bias runs

e Tracking shifts are offset by 4 hours from other control room shifts:

Farmer 4:00 am - 12:00 pm
Country Club 12:00 pm - 8:00 pm
Vampire 8:00 pm — 4:00 am

e Shifter required to arrive on shift about 5-10 minutes prior to start
of shift to discuss current system status with previous shifter

e Any shifter may request extra training shifts if they feel it is needed!
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Purpose of Shifts 2 of 28

e Monitor detector’s readout and response

e Watch for alarms: Bias, temperature, power supplies, DAQ and
others
e Ensure data quality

e Minimize down time

e Fix most problems
e Page experts when necessary

e Assist experts in taking calibration runs, performing maintenance
e Understand the detector and optimize it's performance
e Feedback on tools needed for shifts

e Accomplish any extra stated shift goals
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Central Fiber Tracker and Preshower Overview 3 of 28
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e Actually, 3 detectors:
e CFT: 8 barrels = 8 axial + 8 stereo doublet layers ~ 77,000 channels
e CPS: 1 axial 4 2 stereo (U, V) stereo layers ~ 7,000 channels
e FPS: 2 MIP + 2 shower layers =~ 15,000 channels

e CFT and PS utilize similar readout through Visible Light Photon Counters (VLPCs)
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4 of 28

The CFT: Essential Details

e CFT scintillating fibers arranged into precisely positioned ribbons of

interlocked fiber doublets

B |"|||Il||'|F'I—I|L'II|III,!JIII|[JIIII.

e Fibers are mounted on outside surface of eight carbon fiber support
cylinders

e Axial layers are formed by fibers oriented along the cylinder axis

e Stereo layers are formed by fibers oriented at +3° angle

e position resolution of fiber doublet is appror 100 pm
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CFT & PS Coverage and Geometry 6 of 28

e Scintillating fibers are 1.8 or 2.6 m long

e Waveguides length varies from 8.2 to 11.4 m

e CFT fiber diameter is 835 um

e 5 “Super Sectors” in ¢ for the CFT and CPS
e 80 individual sectors in all. Normal CTT examine

readout mode.
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The Waveguides 7 of 28
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CFT & PS Readout 8 of 28
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Analog Front-End (AFE) Boards 9 of 28
e AFEI (left) and AFEII-t (right) shown below

e One board can readout up to 512 channels
e Two kinds of boards: Left-hand and right-hand
e AFE forms discriminated output for trigger and controls VLPC bias voltage
e Only right-hand boards control the temperature of the VLPCs.
Boards installed in pairs in the cryo cassettes
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VLPC Cassette 10 of 28

e Cassettes provide mechanical support,
optical alignment, and appropriate

operating services for proper operation and
readout of the VLPCs

e Lower portion immersed in gas Helium

e Upper portion supports a pair of AFE
boards

e A mock setup with one cryo cassette is
available in DAB3's visitor area. Look on
your own or ask an expert for a tour!
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Cryostat & AFE Cassets Pictures 11 of 28
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AFE Power Supplies 12 of 28

e The AFE boards are powered by thirteen Vicor power supplies under the
cryostat

e Each Vicor powers one '"AFE Crate’ which contains up to sixteen AFE boards

e [he thirteen AFE crates are each divided into A and B halves that can be
powered up and down

e [hese crates also give the AFEs their operational names like '4B0’

4B is the half crate and there are 8 boards, 0-7. Even numbered boards are
left-hand

e The PS provides +12, +5.5, +5, +3.3, and —12
e They can be powered remotely from the control room or the platform itself
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Gain Drift Substrate
Intrinsic  R€gion Region

VLPC Operational
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* Photon 1s converted i the
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HiSTE VI

+ Solid state photon detectors

+ Operate at a few degrees Kelvin
(~-450° F)

+ Bias voltage 6-8 Volts

+ Detects single photons

+ Can work 1n a high rate
environment

+ Quantum efficiency for visible
light ~80%

+ High gam ~50 000 electrons per
converted photon

+ Low gain dispersion

+ Highly suppressed infrared e
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AFE Boards Upgrade: AFEII-t 15 of 28

e Each AFE board reads out 512 channels

e All but FPS AFEI boards were replaced with AFEII-t
e Totally redesigned AFEIl increases signal efficiency
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e AFElls are more stable, therefore, need less frequent calibrations
e AFElls are capable of producing the time signal
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Primary DAQ Data Flow 16 of 28

e AFE boards controlled by SEQuencers and data is readout to VRBs

Detector

DAQ Control

e AFE boards, sequencers, and seq. controllers located on the platform

e VRBs, VRBCs, and SBCs located in VRB crates 0x50-0x53 in MCH?2
CFT/PS Shift Tutorial — May 8, 2007 Dmitri Smirnov



VME Readout Buffer (VRB) Crates

e There are four VRB crates in MCH2 that
handle all of our data.

0x50 CFTAX The entire CFT axial
0x61 CFTST Mixed CFTS and CPS
0x62  CPS Mixed CFTS and CPS
0x53  FPS  The complete FPS

e Each sequencer crate in the pit feeds two
VRB crates upstairs

e Each sequencer sends its signals to a
VTM which converts the light pulse to an
electronic signal on the crate's backplane
which is picked up by the corresponding
VRB
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Special Units in the VRB Crates 18 of 28

e Each VRB Crate contains three special units:

e One VRB Controller (VRBC) that controls the crate
e One Single Board Computer (SBC) that is our interface with the

L3 trigger
e One Power PC (IOC) that does some controlling of the crate and

is the secondary data acquisition path
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Shifter’s Primary Tools 19 of 28

e Online Monitoring Software: Examines

e FT Examine: CFT, CPS, FPS
e PDAQ Examine
e CTT Examine

e CFT4+PS/CTT specific

CFT GUI

FEB_Util & Crate x13 VRB Monitor

Channel Archiver

CTT GUI & DFE Expert GUI

Other Specialized Software (e.g., AFE Monitor, A/O Term Grabber)

e DAQ tools

Taker SDAQ (mostly used by experts for calibration, and pedestal Runs)
Daq monitor

I3x_qt_display + DAQ_Dialog

Coormon

Electronic Logbook (e-log)

Significant Event Server (SES) Alarm System
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CFT GUI 20 of 28

- global parameter | update EPICS | feb_util | close LogFile | quit |

. VRBCR_50 downioad | feb_utit | reinit VME | on Tmpct | plot Threshvretvtires | plotcryo | plotbias | did-AFENnit | thrsToafpga | detais |

) The C FT G U I |S VRBCR_51 download | feb_util | reinit YME | on Tmpct | plot Threshvrervthres | plotcryo | plothias | didsAFENmIt | thrsToAfpga | detais |
VRBCR_52 download | feb_util | reinit YME | on Tmpct | plot Threshvrervinres | plotcryo | plotbias | diasAFENnit | thesToAfpga | details |

us e d f Or d Own I O a d i n VRBCR_53 downioad | feb_utit | reinit VME | on Tmpct | plot Threshvretvtires | plotcryo | plotbias | did-AFENnit | thrsToAfpga | detais |

g CTS download | init SDAQ | bhegin 5DAQ | end | insert thrs | insert peds | insert vref | plot bias | prgRHDM | prg¥ER1213 | did+AFEII init | details |

various parameters

VRBCR50  download | feb_uti | reinit vME | on Tmpct | plot Threshvretvtires | plotcryo | plotbias | pruFPGAs | dideAFENinit | thrsToAfpga | details |

Into the hardware
e BB

e Calibration runs are
confi gu red usi ng the (Colector AFE 62 Collctoe AFE_GAS ATz AT 643
[Collector AFE 6/ [Collector AFE 645 | AFE_6A4|AFE_GAS

CFT GUI msy . BEiSmEmEsmm oy

Channel chain

oNeGtaF AFEL6A0 GGG AFELGAT A 640 AFE o6

AFE_GB1
AFE_6B3
AFE_6B3

e The CFT shifter can - = ==|ME;ME:W

AFE_785

use it to diagnose and . e
fix alarms ' :

AFE_B8A1

AFE_8A3
AFE_8A5
AFE_8AT

CFT/PS Shift Tutorial — May 8, 2007 Dmitri Smirnov



e Some boards may be
disabled. Disabled boards
are shown in yellow

e 'plot cryo’ button invokes
a window with the
temperature of VLPCs and
the heater currents

e 'plot bias’ button invokes
a window with the bias
voltages on the VLPCs
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CFT GUI 21 of 28

VRB_ 5218 [Collector AFE_10B0](Collector AFE_10B1 AFE_10B0 | AFE_10B1
B [Collector AFE_10B2 |Collector AFE_10B3| AFE_10BZ AFE_10B3

s: on FPD_AFE_14AD0[SVs: on FPD_AFE 14A1|FPD_AFE _14AD|FPD_AFE_14A1
SviXs: on FPD_AFE_14A2 | SVXs: on FPD_AFE_14A3|FPD_AFE_14AZ FPD_AFE_14A3
ViXs: on FPD_AFE_14A4(5ViXs: on FPD_AFE_14A5(FPD_AFE_14A4|FPD_AFE 14A5
12 4/[5Vs: on FPD_AFE_14A6 | SVs: on FPD_AFE_1447 [FPD_AFE_14A6|FPD_AFE_14A7

FPD_VRB_5219

cryo temp%ure SP-P¥ YRECR_50 Wed Mar 7 02:02:40 2007

deviation of heater current from 128 (50%)
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File/Frocess Prefersnces lindous
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22 of 28

-> queuing run 201009, event 43945487
-> got run 201009, event 43945487

 run
peneratekvent -> Got run 201009, event 43945487

-> Message has wrong header version

-> queuing run 201009, event 43946704
-> got run 201009, event 43946704

un
ateEvent -> Cot run 201009, event 43946704
->

Message has wrong header version

Event -> queuing run 201009, event 43946821
0.5 051 : run -> got run 201009, event 43948821
& 2 Events -> send 3 events
enerateEvent -> Got run 201009, event 43948621
0 Frrerrreerere TT o 7 — -> Message has wrong header version
5 10 45 0 10 15 .
PG RB ok iR Event -> queuing run 201009, event 43949430

erbl-allivrb*l0thdi
orb2-allturb*10+hdi

ik 1
0,5 0,5
0 0
o 5O 100 150 200 0 fair} 100 160 200

crbl-allturb*10+hdi
orbZ-al liurb*10+hdi

crGo-allzurbK0thdi

T
FL
erB3turh

orBi-all:ub¥l0+hdi

-> got run 201009, event 43949430

run
yenerateEvent -> Got run 201009, event 43949430

Eile/Process Freferences Uindous Help
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o — L
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crG2-al LiurbxiOshdi

T e T
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erG3-al LiurbKi0hdi

0.8
967 vent
0.4+ run
] vents
.2 nerat
T T 8 =
o % 10 1% o W 1%
vent
run
o e T e enerates
il 5
1 vent
] run
= nerat
7 tring
2]
= tring
: ! irun
% a0 1o 20 0 w0
) tring
FT07es Diothtub, Tandlestring,

Current: Category

Uncategorized

ub Categories
PRI

Histogran/Ntuple/ Indicatar/Control

4 Show User 1d o HBOOK 1D Nunbers:
i Show Tata Tupe

_StringHandler: : run
DistStub: :handleString
_stringHandler: :run

DistStub::handleString

-> got 'COOR 000000000000019970 runin|
-> handling 'COOR 000000000000019570
-> got 'COOR 000000000000019972 start|
-> handling 'COOR 000000000000019972

e The PDAQ Examine tracks many kinds of errors that can occur in the data

from our crates.
system.

Certain errors will cause alarms in the significant event

Use the '"ALARESET’ button to turn these alarms off once the
problem has been addressed!
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FT Examine: CFT

23 of 28

File He\pl File ﬁe\pl
Plot Infa| Prev Config| Update| cycle D Plot Infa| Prev Config| Update| cycle
CFT layers 0CCUpancy _
CFT fodal Hit iber, 3V | | CFT Layer Occupancy, RAW s I ] CFT fuial Hit f Hit fiber, SVX software threshold, CFTX1 ]
CFT fdal Hit fiber, VX ¢ = CFT fdal Hit fiber, VX ¢ L
CFT axial Hit finer, SVX ¢ = CFT axial Hit finar, SVX ¢ e
CFT xial Hit fiaer, SYX ¢ —_— CFT axial Hit fiaer, SYX ¢ &0 e e T
CFT Stereo Hit fiber, Sv3 L CFT Stereo Hit fiker, SWX =0 MMM i A el L adoidh "-“I' PRI
CFT Steren Hit fler, SVX CFT Staran Hit fiker, S¥X e T it ik ol
CFT Stereo Hit fiber, S¥( CFT Stereo Hit fiber, S¥( - ‘ T
CFT Stereo Hit fiber, 54 CFT Stereo Hit fiber, 54 5
CFT Axial Hit finer, DISCF CFT Axial Hit finer, DISCF -
CFT axial Hit fiber, DISCF CFT axial Hit fiber, DISCF
CFT swial Hit fier, DISCF CFT swial Hit fiser, DISCF g T i ¢ =i
CFT Axial Hit finer, DISCF e —— CFT Axial Hit finer, DISCF
ADC distribution in Axial L ADC distribution in Axial L e T
ADC distribution in Sterea i | | | | . . . ADC distribution in Sterea — Rerfoon ol ARl eI A
CPS strip hits K a L] Ll 10 1z e T CPS strip hits
CPS SuperSector Occups CPS SuperSector Occups :::
CPS DISCRIMINATOR Oc . CPS DISCRIMINATOR Oc s o 1 eI
CPS strip hits, DISCRIMIN CFT Layer Occupancy, DISCRIMINATOR I L CPS strip hits, DISCRIMIN i PO g T e R Y L {f‘.*.,,w T Sk i
FPS Trig-sector Occupan 05 FPS Trig-sector Occupan iz b i) i " Ty il ol
FPS Discriminator Occups E FPS Discriminator Occups =
FPS Mo of Hits FPS Mo of Hits -
FPD Correlation Dipole _— FPD Correlation Dipole e
FPD Correlation Protan ar FPD Correlation Proton ar &
FPD Carrelation Anit-Prat FPD Carrelation Anit-Prat b Ll i o
Crate Occupancy in AFE Crate Occupancy in AFE
Crate WSVX Occupancy i Crate WSVX Occupancy i Hit iber, SVX software threshald, CFTX2
Nurmber of hits in Crata Nurmber of hits in Crata
Mumber of ¥ X hits in C Mumber of W5 X hits in C =
WTX Primary Vertices e = WTX Primary Vertices -
YTX Beam Position and T YTX Beam Position and T
WTX L3 Tracks = ; ; ; ; 9 1 i WTK L3 Tracks w
WTH CFT Hits on Tracks E] 3 5 8 10 12 14 T WTH CFT Hits on Tracks
e
CFT Layer Occupancy, SVX software threshold -
£ . - 4 - - - :
0z —— e
w1 Reference SVX software threshold, CFTX2 I =
016 a0
ots
012 -
01 i
o008
006 wa
- —_—
0.02 ™,
o L ! | | | | |
o T 3 70 Tz 1 T of o4 Lt i - T
Wed Mar 7 02:16:47 2007 Cyeling OFF  |ed Mar 7 D2:17:21 2007 Cysiing OFF Y
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Occupancy depends on luminosity

Hitmaps should look reasonably flat

A new hot or cold region is a real problem

Do not worry about individual hot or cold fiber
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FT Examine: PS 24 of 28

Hep|  Eile Help|
Plot Info| Prev Conflg| Update ﬂl D Plot Info| Prev Conflg| Update ﬂl
CFT layers ocoup = - CFT layers occupancy | [_CPS strip hits in end 0 layer 1 (Prob: 0.000) | [ HmREOLT [__CPS strip hits in end 0 layer 2 (Prob: 0.000) | [ HREOLZ
CFT axial Hit finer, SVX ¢ |.-. o EoL1 fntries 13320 | O EOL2 fntries 13320 | [ Occupancy EOL 3 Fnlrles 13320 CET Axial Hit fiber, SYX ¢ - [Eniries 070 [Entries
CFT sial Hit finer, SV ¢ ] [ I [ CFT axial Hit finer, 5w ¢|  soo0 :;I’s" ﬁ;
CFT Axdal Hit fiver, svX e[ 0-25[ 024 0.25F CFT Axial Hil fier, SWX ¢ E |
d r —_— _— — —— d E
CFT Avxal Hit fiver, 5¥ ¢ E Gk CFT aaal Hitter, v el o B
CFT Sterea Hit ber, 54X L ] —_— CFT Sterea Hit ber, 54X E
CFT Stersa Hil fiber, 54X r a2fF —_— —_— CFT Stersa Hit fiber, 54X E
CFT Stereo Hitfiver, svi| 020 02 CFT Stersa Hitier, v aso0 -
CFT Stereo Hit fiker, S¥ [ —_— 0481 CFT Stereo Hit fiker, SV F
CFT Axial Hit fiber, DISCF s CFT Axial Hit fiber, DISCF r
CFT Axial Hit floer, DISCF[ e 118 s CFT Axial Hit finer, DISCF( 2000~
CFT adal Hit fiver, Discr|  ©'° —— [XTI K3 CFT fdal Hit fiber, DISCF E ; :
CFT Axial Hil fiber, DISCF [ CFT Axial Hit fiber, DISCF|  ya00 1 < |
ADC distribution In exal L b 012 _— — —— ADC distribution in Axial L A g | ol " L
ADC distriution in Stereo L 01F —_— —_— ADC distriution in Stereo
01l . ol
o | | |
CPS strip hits R 700 w0 w0 w00 7000 T200
o.08- CPS SuperSectar OccUps
CPS DISCRIMINATOR Oc [ 0,085 CPS DISCRIMINATOR Oc| ™ EPS strip hits tn end 0 layer 3 {Prob: 0.000) | HAEOL3 [ CPS strip hits inend 1 layer 1 {Prob: 0.000) | HRETLT
CPS strip hits, DISCRIMIN| g sl o0.0sf CPS sirip hils, DISCRIMIN [Enffics 755300 | [ Entiies 62055
FPS Trig-sectar Occupan L 0.04F FPS Trig-sector Occupan 800 g:-_!;
FPS Discriminalor Oceup: 8 FPS Discriminalor Oceup: 5000 .
FPS No. of Hits [ 0.02.; FPS No. of Hits e
FPD Correlation Dipole oL b i bbb bbb e, Lol b Lo FPD Correlation Dipole 800 i
FPD Correlation Praton ar 05 1 05 1 15 2 25 3 35 4 45 5 55 FPD Correlation Praton ar
FPD Correlation Anit-Prat FPD Correlation Anit-Prat s00
Crate Occupancy in AFE Crate Occupancy in AFE - 2000
Crate VSWX On i - Crate VSYX Occupancy |
& ntries 13320 o ntries 13320 ntries 13320
Mumber of hits in Crate [o] E1L1 F ‘ O E1L2 F ‘q. Qccupancy E1L 3 Number of hits in Crate 300 2000
nurmber of VSVX hits in Cf gzs I ! ! ! NUMBer of VEVK hits I C
YTX Primary Verlices oBr 024F 0251 WTX Primary Verlices 200
2 3 1000
YTX Beam Position and T 022F — P — — YTX Beam Position and T -
VTX L3 Tracks B —_— VTX L3 Tracks
YTX CFT Hits on Tracks 0 0z e e WTX CFT Hits on Tracks o 1 L L L 0 L L
- L —_ 0.2 200 400 600 800 1000 1200 200 400 600 800 1000 1200
[ 0.18F
[ ELEESS AAETLZ HEETLT
E 0.16F Z
0151 L 638.3
[ 01af 013 3819
L 0.12 —
o1f ———
[ .08
[ 0.06F-
0.05 i .05
: w02
FETRTTRTNRYIN FESTY SPTTIRTIR FUTTY IFTY FOTTATION YN THTY FETVIEVNN FENTIRTINN FARU FPATY FIVVNIOTE FRTRTTETY ATTITTN FEOTI TR FRTTA VPRI PUPI IO
5 15 2 25 35 45 05 1 15 2 25 3 35 4 45 5 115 25 35 45 5 5
Wed Mar 7 02:20:15 2007 [Cyeting OFF [  |wedwar 7022003 2007 Cyeling OFF )

e [he same as for the CFT
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CFT/CTT Alarm Display 25 of 28

File ¥iew Settings Help |
| MAJOR | MINOR | INVALID | ACKED | DISABLED | GOOD |
Power Supplies 0 | 7 i 0 | 0 | 4 | 4 |
Temperature Control 0 | 1 ] 0 | 0 | g | 0 |
Bias Voltages 0 | 19 | 0 | 0 | 0 | 0 |
Seguencer and Caontroller 0 | 0 | 0 | 0 | 1 | 0 |
AFE 0 | 5 j 0 | 0 | 5 | 0 |
SHN 0 | 0 | 0 | 0 | 32 | 1 |
PDAG 0 | 0 | 0 | 0 | 0 | 0 |
Utility 0 | 0 | 0 | 0 | 0 | 0 |
To|Right dlick to plot items o | 3 | o | 0 | 50 | 5 |
Status: |C0nnecti0n to server started
********** CH_LVAFE_PSS'B.‘"‘FSSV EEE e I
FPower Supplies:Good Alarms Alarm cause: Low alarm
Alarm value: 2.9175834
CET LWAFE PSE-Ad+124 HiHi limit; 5350000
= = High limit: 6.250000
CFT_LVAFE_PSB-A/+55Y Loy it 500000
CFT LVAFE PSBE-B/+554 SHOW | Lolo limit: 5.800000
CFT LWAFE PSD-Af+55W Message contents:
CFT_LVAFE_PSD-B+55Y  GUIDANCE i 0
— timestamp: YWed Mar 7 02:06:03 2007
type: I
CONTROL L CRT LVAFE_PSB-BI+S5Y
CEEseeee priority: 0
| host: dOolctiss
DISABLE dgsentry: 0 :
parent; none
hildren:
DISABLE ALL | Sl S
severity: minar
I type: I =
CLOSE | ::rre:nmgt%?s 21 & 5817354 5,350000 £.250000 5900000 5.800000
|
CLOSE | DISABLE | CONTROL | GUIDANCE | COMMAND

e Document all alarms! Save their types and actual values
e Make sure all disabled alarms are known
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Most Common Problems 26 of 28
e Front End Busy for crates 0x50-0x53

e Pull out the "CFT Trouble' checklist and follow the instructions
e Diagnose the problem and try to solve it
e Consult the "Troubleshooting’ section for more details

e Temperature control alarms

e |f few alarms persist for more than 5 min, plot cryo and call the CFT expert
e Consult the "Troubleshooting’ section for more details

e PDAQ alarms

e If the rate of alarms is high (~ 5%) make a plot and call the CFT expert
e Consult the "Troubleshooting’ section for more details

e Hot or cold regions in hitmaps

e If the deviation from the reference is significant make a plot and call the CFT expert
e The typical numbers of hot and cold channels are in the checklist

e Global platform power failure: CALL EXPERTS!

General advice: Follow instructions in the checklists and on the web. Call expert when in

doubt _ _ o
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Useful Online Resources 27 of 28

e Central Fiber Tracker Homepage: Links to updates, references, contact info
http://www—dOonline.fnal.gov/groups/cft/

e Shifter’s checklist companion and troubleshooting: guidance for alarm and

FEB problems
http://www-dOonline.fnal.gov/groups/cft/CFT/online/ChkListTrouble.

html

e CFT shift schedule
http://hep.pa.msu.edu/cgi-bin/webcal/webcal.cgi?function=webmonth&cal=

CEFT

e Last 24 hours of CFT/CTT e-log: Read it before your shift
https://www-dOonline.fnal.gov/crlw/Index. jsp?inquiry=cft_ctt_24_hours
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CFT/PS Shift Training: Review 28 of 28

e CFT & PS are important parts of the DO detector

e Make sure all CFT crates (0x50-0x53) are in the run even during
quite time and Tevatron shutdowns

e Fill out the various forms at the appropriate times during your shift,
starting with the 'Beginning of Shift’ checklist and ending with the
'Shift Summary’

e Watch for CFT/CTT alarms. Do not leave major alarms unaddressed
e Document all problems!

e Do not hesitate to call the 'on-call’ expert
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